LC-ESI-MS Quantification of Circuit Products
The LC-ESI-MS quantification of produced X and Y in the circuit was carried out on Agilent 1200 HPLC and 6320 ion trap Mass spectrometer (Palo Alto, CA, USA). Hypersil GOLD 100×2.1 mm, 3 μm particle size, C-18 reverse column (Thermo Fisher, MA, USA) preheated to 30℃ was involved in separation. Injection volume was 3 μL. Flow rate was set as 0.2 mL/min. Elution was initiated with 95% mobile phase A (5 mM dimethylbutylamine acetate, DMBAA aqueous solution) and 5% mobile phase B (5 mM DMBAA in ACN) over 1.5 min for desalting. Phase A was ramped from 5% to 80% over 8.5 min and hold for another 5 min. Then the elution condition was back to the initial one. The electrospray was under -3300 V assisted with 30 psi nebulizer gas, while the dry gas flow rate was 7 L/min and the temperature was set to 325℃. The MS detection range was set from 850 to 1200 m/z. LC-ESI-MS spectrum of oligonucleotides produced in circuit ( Figure 2A ) was performed on Dionex Ultimate 3000 UHPLC and Thermo Q-Exactive mass spectromer (Thermo Fisher, MA, USA). Ru(II) complex functionalized grapheme oxide electrochemiluminescence 100 pM [3] Hybridization chain reaction and AuNPs colorimetry 50 pM [4] G-quadruplex based hybridization chain reaction colorimetry 7.5 nM [5] Template-dependent extension based isothermal amplification fluorescence 10 pM [6] Autonomous Zn 2+ -dependent ligation DNAzyme machinery fluorescence 10 pM [7] Fluorescence Quenching of Carbon Nitride Nanosheet fluorescence 81 pM [8] Cross-triggered cascading self-amplification circuit colorimetry 1 pM The calibration curves were carried out by LC-ESI-MS following the protocol described in experimental section. Different from the factor added, the cleaved oligonucleotide has a phosphate on the 5′-end. The resulting ends of oligonucleotides by vent (exo-) polymerase are the mixture of blunt and single-base 3′ overhangs. [9] (An extra adenine is produced mainly.) We can observe all the four kinds of productions in the reaction solution by MS. Thus, to make the quantification more accurate, the calibration curves for X, Y, X+A and Y+A modified with 5′-P are obtained Random II or target X T , and N is signal of corresponding negative control (without target X t ).
Smart Dual-amplification biosensor via Cross-Triggered Circuit
X′Y′ CACCTTAGTTCCAGACTCTCCTACGACTG-P Y'X' CCTACGACTGTCCAGACTCTCACCTTAGT -P X CAGTCGTAGG Y ACTAAGGTG IS-ssDNA CCCTAA Target X T TGAGGTAGTAGGTTGTATAGTT Random I GGAATAACATGACCTGGATGCA Random II GACTGTTTATAGCTGTTGGAAG X T ′Y G4 ′ TCCCTCCCTCCCTCCCAGTCCAGACTCTAACTATACAACCTACTACCTCAA-P Y G4 ′X T ′ AACTATACAACCTACTACCTCATCCAGACTCTTCCCTCCCTCCCTCCCAGA-P
